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1. Field of the Invention. 



This invention relates, in general, to mounting brackets for equipment racks, and 
more specifically, to a resiliently biased bracket assembly having a "tool-less" attachment 
and removal feature, Le,, one which can be attached to and removed from an equipment 
rack without die use of tools or implements. 



Conventional equipment racks for holding, e.g., computer or telecommunication 
equipments, typically employ an arrangement of vertical rails, usually one in each interior 
comer thereof The racks usually include several shelves that are slidably mounted in a pair 
of opposing shde tracks, each of which, in turn, is attached to a front and a rear rail on a re- 

20 spective side of the rack by means of a mounting bracket. 

One drawback of conventional mounting brackets is that their attachment to, and 
removal from, an equipment rack rail requires the use of one or more tools. For example, 
when a mounting bracket is to be attached to a rail, a tool, such as a screwdriver or a 
wrench, is needed to tighten a screw or bolt installed through the bracket into a threaded re- 

25 ceptacle attached to the rail. The need to use a tool is inconvenient, burdensome, and time- 
consuming. In addition, once the mounting bracket is secured to the rail, removal or adjust- 
ment of the bracket also requires the use of tools to remove and re-attach the bracket to the 
rail. 



15 



2. Description of Related Art. 
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A need therefore exists for a bracket that can be attached to and removed from a rail 
without the use of tools, and preferably, using only one hand. 

BRIEF SUMMARY OF THE INVENTION 
In accordance with the present invention, a bracket assembly is provided for attach- 
5 ing a slide track to a rail of an equipment rack. In a first exemplary embodiment thereof, the 
bracket assembly comprises a longitudinal main portion, a first or interior surface of which 
provides a mounting surface for the slide track, and an end or attachment portion that is sub- 
stantially perpendicular to the main portion, and that is configured to seat against the rail. A 
latching assembly, including a latch element, is slidably mounted on a second, or exterior, 

10 surface of the main portion of the bracket assembly adjacent to the end portion, and is mov- 
able between a first position, in which the latch element is in a locking engagement with the 
rail, and a second position in which the latch element is disengaged from the rail. The latch- 
ing assembly is coupled to flie main bracket portion by a biasing element, such as a spring or 
an elastic band, that biases the latching assembly toward the first position. 

15 The end portion of the bracket is configured with at least one tab that is engagable 

with the rail through one of the apertures provided in the rail for the attachment of the brack- 
ets. The latch element also includes an outwardly extending latch projection that is 
configured to enter the rail aperture and abut against the end portion of the bracket assembly 
when the latching assembly is in the first position. The latch projection includes a tapered 

20 leading edge defining a camming surface. When the end portion of the bracket is pushed 
into position over one of the rail apertures, the engagement between the rail and the leading 
edge of the latch projection forces the latching assembly from its first position to its second 
position and against the biasing force provided by the biasing element. This enables the 
bracket assembly to be snapped into place, and when the projection encounters the rail aper- 

25 ture, it springs back to its first position in response to the biasing force applied by the biasing 
element. Thus, installation of the bracket assembly is accomplished easily and quickly with- 
out the need for any tool or implement. 

A mechanism is also provided to facilitate the quick and easy removal of the bracket 
assembly without the need for a tool or an implement. Specifically, a slot is provided near 

30 the juncture of the main and end portions of the bracket assembly, and the latching assembly 
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includes a flange that extends through die slot. The flange allows the latching assembly to be 
moved from its first position to its second position by a person's finger, whereby the latch 
projection is disengaged from the rail for removal of the bracket assembly. 

In a second exemplary embodiment of the invention, the mounting bracket assembly 
5 comprises a track assembly, including a pair of elongated, U-shaped, inner and outer tracks, 
the inner track nesting within the outer track for relative longitudinal telescopic sliding 
movement, for adjusting the length of the track assembly. Means are provided for clamping 
the inner track to flie outer track at a selected length of the track assembly and thereby pre- 
vent relative longitudinal movement between the two tracks. A right-angle flange is disposed 

10 on each of a respective one of a rear end of the inner track and a front end of the outer track, 
and a pair of elongated, axially symmetrical alignment pins are mounted on each of the 
flanges, widi each of the pins being arranged in facing opposition to a corresponding pin on 
the opposite flange, and with the centers of the pins in respective ones of the pairs being 
spaced at a distance that is equal to the distance between the respective centers of a first and 

15 a third one of a group of three rail apertures. In a preferred embodiment, each alignment pin 
comprises a pair of stacked, or tandem, concentric cylinders, a smaller one of the cylinders 
having a conical leading tip and a diameter sized to fit within a small, round, internally 
threaded rail aperture, and a larger one of the cylinders having a shoulder tapering into the 
smaller cylinder, and a diameter sized to fit within a large square or round rail aperture. 

20 The mounting bracket assembly further comprises a quick-release latching assembly, 

including a carrier slidably captivated on the outer track for relative longitudinal sliding 
movement thereon, and having a right angle flange at first end thereof, as well as means for 
resiliently urging the flange toward the front end flange of the outer track such that a front 
rail of the rack is damped between the two flanges. The mounting bracket fiirther comprises 

25 a cam plate sUdably captivated on the carrier for relative longitudinal sliding movement 
thereon, and an elongated latching spring captivated between the cam plate and the carrier 
for longitudinal sliding movement therebetween. A spring having a first end attached to the 
carrier and a second end coimected to the cam plate is arranged to retum the cam plate to a 
first position relative to the carrier when the cam plate is displaced from that position. The 

30 latching spring has a locking tab that is engagable with one of two locking notches in the 

outer track to prevent longitudinal movement of the carrier on the outer track. The cam plate 
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includes a camming surface that is arranged thereon such that rearward displacement of the 
cam plate causes the camming surface to engage the locking tab of the locking spring and 
disengage it from the locking notch, thereby enabling the carrier to move longitudinally on 
the outer track. 

5 The present invention thus provides a bracket assembly for an equipment rack that 

can be quickly and easily installed, removed and adjusted without the use of tools or imple- 
ments. The present invention is readily adaptable to a wide variety of equipment rack con- 
figurations, and may be economically manufactured. These and other advantages of the in- 
vention will be more readily appreciated from the detailed description thereof that follows. 

10 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

Bracket assemblies that implement the various features of the invention will now be 
described with reference to the drawings. It should be understood that the drawings and the 
associated descriptions are provided to illustrate exemplary embodiments of the invention, 
and not as limitations of the scope thereof 
15 Figure 1 is a front-and-side perspective view of an equipment rack having a mounting 

bracket assembly in accordance with a first exemplary embodiment of the present invention; 

Fig. 2 is an enlarged, partial perspective view of the equipment rack of Fig. 1, show- 
ing the first embodiment of the bracket assembly attached to a rail of the rack; 

Fig. 3 is a partial cross sectional view of the first embodiment of the bracket assembly 
20 attached to the rail, as revealed by the section 3-3 taken in Fig. 2; 

Fig. 4 is a partial top plan view of the first embodiment of the bracket assembly; 
Fig. 5 is a front elevation view of the first embodiment of the bracket assembly; 
Fig. 6 is a side elevation view of the first embodiment of the bracket assembly; 
Fig. 7 is a partial cross-sectional view of the first embodiment of the bracket assem- 
25 bly, as revealed by the section 7-7 taken in Fig. 2, showing the bracket assembly attached to 
the rail, with the latching assembly in a first, or locking, position; 

Fig. 8 is a partial cross sectional view of the first embodiment of the bracket assembly 
similar to Fig. 7, showing the latching assembly in a second, or unlocked, position; 
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Fig. 9 is front-and-side perspective view of an equipment rack having a mounting 
bracket assembly in accordance with a second exemplary embodiment of the present inven- 
tion; 

Fig. 10 is an enlarged, partial perspective view of the equipment rack of Fig. 9, show- 
5 ing the second embodiment of the mounting bracket assembly attached to a rail of the rack, 
and wherein the rail includes square apertures; 

Fig. 1 1 is a view similar to Fig. 10, wherein the rail includes large round apertures; 

Fig. 12 is a view similar to Fig. 10, wherein the rail includes small, round, internally 
threaded apertures; 

10 Fig. 13 is an exploded side elevation view of a track assembly of the second embodi- 

ment of the bracket assembly; 

Fig. 14 is an exploded top plan view of the track assembly of the second embodiment 
of the bracket assembly; 

Fig. 15 is a front elevation view of an outer track of the track assembly of the second 
1 5 embodiment of the bracket assembly; 

Fig. 16 is a rear elevation view of an irmer track of the track assembly of the second 
embodiment of the bracket assembly; 

Fig. 17 is a perspective view of an alignment pin of the second embodiment of the 
bracket assembly; 

20 Fig. 18 is a partial cross-sectional view of the second embodiment of the bracket as- 

sembly, as revealed by the section 18-18 taken in Fig. 11, showing the bracket assembly at- 
tached to the rail, with the latching assembly in a first locking position; 

Fig. 19 is a partial cross-sectional view of the second embodiment of the bracket as- 
sembly, as revealed by the section 19-19 taken in Fig. 12, showing the bracket assembly at- 
25 tached to the rail, with the latching assembly in a second locking position; 

Fig. 20 is a partial cross sectional view of the second embodiment of the bracket as- 
sembly similar to Fig. 18, showing the latching assembly in the second, or unlocked, posi- 
tion; 

Fig. 21 is a partial side elevation view of the second embodiment of the bracket as- 
30 sembly of Fig. 11, showing the bracket assembly attached to the rail having large circular 
apertures; 
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Fig. 22 is a partial side elevation view of the second embodiment of the bracket as- 
sembly of Fig. 12, showing the bracket assembly attached to die rail having small, round, 
threaded apertures; 

Fig. 23 is a partial rear and side perspective view of the bracket assembly of Fig. 21; 

5 and, 

Fig. 24 is an exploded, partial top and side perspective view of a latching assembly of 
the second embodiment of the bracket assembly. 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention has general applicability to the field of mounting brackets. 

10 However, for illustrative purposes, the following description pertains to mounting brackets 
for equipment racks. To facilitate a complete understanding of the present invention, the 
remainder of the detailed description describes the present invention with reference to the 
drawings, wherein like reference numbers are referenced with like numerals throughout. 
Figure 1 is a perspective view of an equipment rack 100 having a bracket assembly 

15 105 according to a first embodiment of the present invention. Each of the bracket assemblies 
105 (only one of which is shown) includes an attachment portion, as described in detail be- 
low, at each end, and a longitudinal main portion having an interior surface 115 that pro- 
vides a surface for mounting a slide mechanism (not shown), of conventional design. 

The equipment rack 100 also includes a number of shelves 110 having opposed side 

20 edges that are configured to sUdably engage the slide mechanisms mounted on the bracket 
assemblies on opposite sides of the rack 100 to enable the shelves 1 10 to slide in and out of 
the rack. The shelves 1 10 are used to hold equipment such as computer monitors, keyboards, 
and servers, and the slide mechanisms facilitate the movement of the shelves 1 10 and 
equipment into and out of the equipment rack 100, in a manner that is well known in the art. 

25 Inside the equipment rack 100, a vertical rail 120 is generally positioned proximate to 

each interior comer edge 125 of the equipment rack 100 for supporting the shelves 1 10 and 
the equipment. (Only one of the four vertical rails 120 is shown in the drawings.) The 
bracket assemblies 105 may advantageously be adjustable in length so that they can be used 
with different sized and shaped equipment racks 100. In one embodiment, each rail 120 in- 

30 eludes a number of holes or apertures 130. In one exemplary embodiment, the holes 130 are 
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square and about 3/8 inch (9.5 mm) on each side, although the shape and size of the open- 
ings 130 can vary while remaining within die spirit and scope of the present invention. 

Figure 2 is a detailed perspective view of a portion of the equipment rack 100 show- 
ing the first embodiment of the bracket assembly 105 attached to the rail 120. To attach one 
5 shelf 1 10 to the equipment rack 100, two bracket assemblies 105 and four rails 120 are typi- 
cally used (also see Fig. 1). Each side of the shelf 1 10 is attached by means of the slide 
mechanism to the adjacent bracket assembly 105 to enable the shelf 1 10 to slide in and out 
of the equipment rack 100. The slide mechanism may advantageously be of the type that in- 
cludes ball bearings or other types of low-fi:iction sUdes (not shown), or it may be one of a 

10 number of other types of slide mechanisms that are known in the art. 

Figure 3 is a cross-sectional view, as taken along the lines 3-3 in Fig. 2, of the bracket 
assembly 105 attached to the rail 120. The bracket assembly 105 includes a bracket 300 that 
may advantageously be made of a durable metal, such as cold rolled steel. The bracket 300 
includes an end or attachment portion 300a, and a longitudinal main portion 300b, wherein 

15 the attachment portion 300a is integral with, and substantially perpendicular to, the main 
portion 300b. The main portion 300b may comprise two telescoping members (not shown), 
so as to be length-adjustable to fit racks of different sizes. The main portion 300b has a flat 
exterior surface 305 opposite to the interior surface 115, with one or more pegs 310 protrud- 
ing outwardly therefirom. The end portion 300a has a pair of tabs 315a, 315b that are sized 

20 and shaped to fit within two similarly spaced apart openings 130 in the rail 120 so as to en- 
gage with a back surface 320 of the rail 120 (also see Fig. 4). In one embodiment, the tabs 
315a, 315b have a stretched "Z" shape. The tabs 315a, 315b engage the openings 130 to 
limit the movement of the bracket assembly 105 up and down, as well as forward and back- 
ward. 

25 A latching assembly 325 having a first or firont end 325a and a second or back end 

325b is slidably mounted on the exterior surface 305 of the main portion 300b near the end 
portion 300a. In the embodiment illustrated, the latching assembly 325 may also include an 
elongated hole 330 that is typically located between the first end 325a and the second 325b 
(also see Fig. 6). The elongated hole 330 of the latching assembly 325 is sUdably coupled to 

30 the one or more pegs 310 of the bracket 300. In one embodiment, the pegs 310 are config- 
ured in the shape of a "T" so that the latching assembly 325 can slide along the main portion 
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300b of the bracket 300 without becoming detached from the bracket 300. The pegs 310 are 
generally positioned along a substantially straight line so that die latching assembly 325 can 
slide along the main portion 300b of the bracket 300 (also see Fig. 6). Even though the pegs 
310 and the elongated hole 330 have been described as an exemplary technique for slidably 

5 coupling the latching assembly 325 to the bracket 300, other types of such devices as are 
known to those of ordinary skill in the art are within the spirit and scope of the present in- 
vention. 

As illustrated in Figs. 6-8, the first end 325a of the latching assembly 325 includes a 
latch projection 335 configured to secure the bracket 300 and the latching assembly 325 to 

10 the rail 120, and a flange 340 that is coupled to the latch projection 335 for releasing the 
latch projection 335 from the rail 120. In the attached position, the latch projection 335 is 
wedged into the opening 130 of the rail 120 to limit the left and right movement of the 
bracket assembly 105. In one embodiment, the latch projection 335 has a triangle-like shape 
to facilitate the attachment and removal of the bracket assembly 105. 

15 The bracket assembly 105 also includes an elastic member 345 that is coupled to the 

peg 310 and to the second end 325b of the latching assembly 325 and configured to bias the 
latching assembly 325 toward the end portion 300a of the bracket 300. In other words, the 
elastic member 345 maintains a pulling force on the second end 325b of the latching assem- 
bly 325 so that the latch projection 335 is moved toward the end portion 300a of the bracket 

20 300. When the flange 340 is pushed away from the end portion 300a of the bracket 300, the 
elastic member 345 is lengthened or stretched. The elastic member 345 is preferably a coil 
spring, but it may be a rubber band, or any other device having elastic properties. 

Referring now to Figs. 4-6, according to a preferred first embodiment of the inven- 
tion, the first end 325a of the latching assembly 325 includes an upper latch projection 335a 

25 configured to fit into one of the openings 130 of the rail 120, and a lower latch projection 
335b configured to fit into another of the openings 130 of the rail 120. Alternatively, the 
latching assembly may have only a single latch projection. The bracket assembly 105 also 
includes a flange 340 that is coupled to the latching assembly 325 for releasing the latch pro- 
jections 335a, 335b from their respective openings 130 of the rail 120. The latch projections 

30 335a, 335b can be released from the rail 120 by moving the flange 340 away from the first 
section 300a of the bracket 300, and against the force exerted by the elastic member 345. 
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A front elevation view of the first exemplary embodiment of the bracket assembly 
105 is illustrated in Fig. 5. The flange 140 may be positioned between the upper latch projec- 
tion 335a and the lower latch projection 335b. In addition, the upper latch projection 335a 
may be positioned along a first plane that is substantially perpendicular to a second plane 
5 defined by the tabs 315a, 315b. Similarly, the lower latch projection 335b may be positioned 
along a third plane that is substantially perpendicular to the second plane. 

Figure 6 is a side view of the first embodiment of the bracket assembly 105. When the 
flange 340 is moved away from the end portion 300a of the bracket 300, the latching assem- 
bly 325 slides along the surface 305 of the bracket 300 without becoming detached from the 

10 bracket 300. Once the flange 340 is released, the elastic member 345 contracts, causing the 
latching assembly 325 to move toward the end portion 300a of the bracket 300. 

Figure 7 is a cross-sectional view, as taken along lines 7-7 of Fig. 2, of the bracket as- 
sembly 105 showing the attachment of the first embodiment of the bracket assembly 105 to 
the rail 120. The tabs 315a, 351b (only the lower tab 315b being shown) are positioned in 

15 front of the rail 120 at the desired height and aligned with their respective mating openings 
130 in the rail 120. The tabs 315a, 315b are then inserted into their respective openings 130 
of the rail 120, so that the end of the tabs 315a, 315b are positioned to contact the back sur- 
face 320 of the rail 120 (also see Fig. 3). The bracket assembly 105 is then pushed toward the 
rail 120 so that the latch projections 335a, 335b (only the lower latch projection 335b being 

20 shown) are positioned in their respective mating openings 130 of the rail 120. 

The ends of the latch projections 335a, 335b are chamfered so that, as the bracket as- 
sembly 105 is pushed toward the rail 120 to seat the projections 335a, 335b in their respec- 
tive rail holes 130, the latch projections 335a, 335b act as cams against the rail 120, and this 
camming action pushes the latching assembly 325 rearward (/>., away from the end portion 

25 300a of the bracket 300) and against the force of the elastic member 345, which thereby 
elongates elastically to a first elongated state. 

Once the projections 335a, 335b are seated in their respective rail holes 130, the elastic 
member 345 restores itself to its original state, and in so doing, moves the latching assembly 
325 toward die end portion 300a of the bracket 300 to a first or locking position in which the 

30 latch projections 335a, 335b establish a locking engagement against the end portion 300a of 
the bracket through their respective openings 130 of the rail 120, thereby locking the rail 120 
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between the latching assembly 325 and the end portion 300a of the racket 300. The force ap- 
plied by the elastic member 345 retains the latch projections 335a, 335b in their respective 
opening 130 until the flange 140 is pushed away from the end portion 300a of the bracket 
300. Hence, attaching the bracket assembly 105 to the rail 120 does not require any tools. 
5 Figure 8 is a cross sectional view, as taken along the lines 7-7 of Fig. 2, of the bracket 

assembly 105, showing the removal of the first embodiment of the bracket assembly 105 
from the rail 120. The flange 340 is pushed away from the end portion 300a of the bracket 
300, moving the latching assembly 325 away from the end portion 300a of the bracket 300 to 
a second or unlocked position, in which the latch projections 335a, 335b are disengaged 

10 from and moved out of tiieir respective rail openings 130. This movement causes the elastic 
member 345 to elongate or stretch to a second elongated state. In the second elongated state, 
the elastic member 345 has a greater length than in the first elongated state. While the latch 
projections 335a, 335b are removed from their respective rail openings 130, the bracket as- 
sembly 105 is pulled away from the rail 120 so that the tabs 315a, 315b are detached from 

15 the back surface 320 of the rail 120. The tabs 315a, 315b are then moved awray from and out 
of their respective rail openings 130. Thus, no tools are required to detach the bracket as- 
sembly 105 from the rail 120. 

A second exemplary embodiment of a mounting bracket assembly 500 in accordance 
with the present invention is illustrated in association with a second equipment rack 200 in 

20 the perspective view of Fig. 9. As illustrated in the enlarged perspective views of Figs. 10-12, 
the equipment rack typically includes four vertical rails 202, one at each comer thereof, and 
each of which includes a plurality of through-apertures 204, which, by standard convention, 
are arranged in spaced groups of three. As is also standard in the industry, the rail apertures 
may be square, as illustrated in Fig. 10, or alternatively, large, round and unthreaded, as il- 

25 lustrated in Fig. 1 1 , or in yet another alternative, small, round, and internally threaded, as 
illustrated in Fig. 12. As desaibed in more detail below, a novel alignment pin 524 (see Fig. 
17) of the second embodiment of the mounting bracket assembly enables it to be aligned and 
attached to any one of the standard rail configurations illustrated in the figures without the 
use of tools or special adjustments. 

30 As illustrated in Figs. 13-16, the second embodiment of the mounting bracket assem- 

bly 500 comprises an elongated, adjustable-length track assembly 502 that includes a pak of 
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elongated, U-shaped, inner and outer tracks 504 and 506. The inner track is slightly nar- 
rower than die outer track such that it nests within the latter for relative fore-and-aft tele- 
scopic sliding movement. 

In the particular embodiment illustrated, the inner track 504 includes an elongated 
5 central slot 508, and the outer track 506 includes one or more threaded apertures 510, which 
may comprise swaged-in nuts or nut-plates, e.g., "PEM" nuts, or the like, which are ar- 
ranged to reside below the slot when the two tracks are in sUding engagement. One or more 
finger screws 512 or the like extend through the slot and engage the threaded apertures to 
hold the tracks together. Loosening the finger screw enables the length of the track assembly 

10 502 to be adjusted to fit die depth of the equipment rack 200, and tightening the finger 
screws prevents further relative sliding movement between the two tracks at the selected 
length of the track assembly. This arrangement enables the mounting bracket assembly 500 
to accommodate a wide variety of equipment rack sizes. The outer track may also include an 
upset, or joggle, 514 in the forward portion of its length that is equal to the thickness of the 

15 material of the outer track, and which fiinctions to dispose the respective inner surfaces 516 
of tile inner track and the forward portion of the outer track, Le. , the surfaces against which a 
conventional, low-friction slide mechanism (not illustrated) resides, to be substantially co- 
planar with each other. 

As illustrated in Figs. 13-16, a right-angle flange 518 is formed at each of the rear end 

20 of the inner track 504 and the front end of the outer track 506. Each of these flanges includes 
a pair of circular alignment pin mounting apertures 520 disposed on either side of a central 
rectangular aperture 522. The centers of the ahgnment pin mounting apertures are spaced by 
a distance tiiat is equal to the distance between the centers of the first and third rail apertures 
204 in a group of three thereof 

25 An alignment pin 524, such as that illustrated in Fig, 17, is mounted in each of the 

circular apertures of the flanges, with the alignment pins arranged in inward-facing, opposed 
pairs, as illustrated in Fig. 14. In the particular exemplary embodiment illustrated, the 
alignment pins include an aimular shoulder 526 on the rear of the pin that is swaged into a 
respective flange aperture 520 to hold the pin in place, but as those of skill in the art ap- 

30 predate, other alignment pin mounting techniques may be used in lieu of that illustrated. 
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Each alignment pin comprises a pair of tandem, concentric cylinders 528 and 530. 
The smaller cylinder 528 has a diameter sized to slide into one of the small, round, internally 
threaded rail apertures 204, as illustrated in Fig. 12, without turning, i.e., without engaging 
the threads thereof. The larger cylinder 530 has a diameter that is sized to slide into one of 
5 either the square rail apertures, as illustrated in Fig. 10, or alternatively, the large, round and 
unthreaded rail apertures, as illustrated in Fig. 11. The smaller cylinder includes a conical 
leading tip 532 and the larger cylinder includes a shoulder 534 that tapers into the smaller 
cylinder, each of which features functions to center the respective cylinders as they engage 
their respective corresponding rail apertures. This "universal" alignment pin feature enables 

10 the second embodiment of the mounting bracket assembly 500 to accommodate a wide vari- 
ety of equipment racks 200, regardless of the particular configuration of their rail apertures. 

As illustrated in Figs. 21-24, the second embodiment of the mounting bracket assem- 
bly 500 is made removably attachable to the equipment rack 200 by the provision of a single, 
quick-release latching assembly 540 mounted on an outer surface 542 of the front end of the 

15 outer track 506 of the track assembly 502. The latching assembly comprises a carrier 544 
having upstanding flanges at each of its sides and ends, a cam plate 546 slidably disposed 
over the carrier, and an elongated latching spring 548 slidably sandwiched between the car- 
rier and the cam plate. The carrier and cam plate each includes one of a pair of correspond- 
ing elongated central slots 550. A pair of spaced, threaded studs 552 upstanding from the ex- 

20 terior surface of the outer track 506 (see also Fig. 14) extends through both slots, and a nut 
and washer on each stud captivate the carrier and cam plate for fore-and-aft sliding move- 
ment, both relative to the outer track and to each other, as described in more detail below. 

The upstanding flange 554 at the rear end of the carrier 544 includes a pair of open- 
ings into each of which is secured a respective first end of a pair of tension springs 556. In 

25 the particular embodiment illustrated, the tension springs comprise coil springs, but other 
resilient tensioning elements may be used in lieu thereof A second end of both springs is se- 
cured to the front one of the threaded studs 552 such that the springs straddle the rear one of 
the studs. Displacement of the carrier away from die front end of the outer track 506 thus 
results in a tension force in the springs that forcefiilly urges the carrier back toward the front 

30 end of the track. 
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Each of the upstanding flanges 558 at the front end of the carrier 544 includes an ap- 
erture 560 configured to enable an alignment pin 524 to pass through it. The two front 
flanges on the carrier are arranged to abut against a rear surface of one of the rails 202 of the 
rack such that, when the mounting bracket 500 is attached to a rack having rail apertures 202 
5 of the type illustrated in Figs. 10 and 1 1, the rail is forceftilly clamped between the front 
flanges of the carrier and the front flange 518 of the outer track by the springs 556, as illus- 
trated in Figs. 18 and 21, respectively, with the front pair of alignment pins passing through 
a corresponding pair of the front rail apertures. Alternatively, when the mounting bracket is 
attached to a rack having rail apertures of the type illustrated in Fig. 12, the rail is forcefiiUy 

10 clamped between the front flanges of the carrier and the tapered shoulders 534 of the associ- 
ated front pair of alignment pins, as illustrated in Figs. 19 and 22, respectively, with only the 
smaller cylinder 528 of the alignment pins extending into die rail apertures. 

It will be appreciated that, to accommodate the two foregoing attachment situations, 
it is desirable that the latch assembly 540 have two latching positions in which the spacing 

15 between front flanges 558 of the carrier 544 and the front flange 518 of the outer track 506 is 
greater than the other, as illustrated in Figs. 18 and 21, and in Figs. 19 and 22, respectively. 
To effect this, the outer track 506 includes a rectangular opening 562 (see Figs. 13 and 24) 
that defines two rectangular front and rear locking notches 562 A and 562B. As illustrated in 
Fig. 24, the latching spring 548, which may be made of a heat-treated spring steel flat stock, 

20 includes a rear end that slidably extends through an aperture 564 in the rear flange 554 of the 
carrier, a side finger 566 that is slidably retained in a rectangular aperture 558 in the cam 
plate 546, and a front end that is downwardly flanged to form a locking tab 568. 

The locking tab 568 of the latching spring 548 is disposed between the carrier 544 and 
the cam plate 546 and extends through a slot 570 in the carrier to engage in one or the other 

25 of the two locking notches 562A, 562B in the rectangular opening 562 of the outer track 506 
when the spring is in an un-deflected condition, depending on the spacing between the re- 
spective carrier and outer track front flanges 558 and 518, The cam plate includes a cam- 
ming surface 572 that is disposed to engage the locking tab when moved rearward relative to 
the carrier, and thereby deflect the locking tab up and out of respective ones of the two lock- 

30 ing notches. Continued rearward movement of the cam plate urges the locking tab of the 

spring rearward in the rectangular opening of the outer track. The cam plate is biased toward 
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the front end of the carrier by a third tension spring 574 having a first end affixed to a tab 
576 on the cam plate and a second end affixed to an upstanding stud 578 on the carrier. 
Thus, when the cam plate is displaced rearward relative to the carrier, the third spring is ten- 
sioned, and when the rearward force acting on the cam plate is removed, the spring func- 
5 tions to retum the cam plate to its initial position relative to the carrier. 

Each of the cam plate 546 and the carrier 544 includes a respective push tab 580 and 
582 at its respective front end that are formed to extend inwardly through a rectangular 
opening 584 (see Fig. 13) in the outer track 506 at its front end, as shown in Figs. 18-20. As 
illustrated in these figures, the second embodiment of the mounting bracket assembly 500 is 

10 attached to a pair of front and rear rails 202 of an equipment rack 200 in the following man- 
ner. First, the finger screw 512 clamping the inner and outer tracks 504 and 506 together are 
loosened, such that the length of the track assembly 502 can be adjusted. The pair of align- 
ment pins 524 on the rear end flange 518 of the inner track are then inserted into a selected 
pair of apertures 204 in the rear rail 202. The front end of the outer rail is adjusted forward 

15 until the ends of the front pair of alignment pins on the flange 518 at the front end thereof 
are disposed just outside the front rail. The finger screw clamping the inner and outer tracks 
is then tightened temporarily to prevent fiirther relative movement between the two tracks. 

The push tab 580 of tiie cam plate 546 is then displaced rearward with a finger until it 
contacts the push tab 582 of the carrier 544. At this point, the camming surface 572 of the 

20 cam plate engages the locking tab 568 of the latching spring 548 and lifts the tab out of en- 
gagement with the front locking notch 562A of the outer track 506. Further rearward dis- 
placement of the cam plate push tab then displaces the entire latching assembly 540 rear- 
ward with respect to the outer track, until a relatively wide space is created between tiie car- 
rier front flanges 558 and the outer track front flange 518, as illustrated in Fig. 20. 

25 The latching assembly 540 is then placed over the front rail 202 such that the rail is 

disposed in the wide space between the front flange 558 of the carrier 544 and the front 
flange 518 of the outer track 506, with the front pair of alignment pins 524 disposed immedi- 
ately in front of the corresponding pair of rail apertures 204 selected for bracket mounting. 
The rearward finger pressure on the cam plate push tab 580 is then relaxed, causing the 

30 springs 552 and 574 to urge the latching assembly forward on the outer track 506 until the 
front flanges of the carrier abut against the rear surface of the front rail. The finger screw 512 
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clamping the inner and outer tracks together is then loosened, causing the front flanges of 
the carrier and outer track to be pulled together forcefully on the front rail, with the front 
alignment pins engaged in corresponding ones of the front rail apertures, as illustrated in 
Figs 18 and 19. 

5 In equipment racks 200 with large square or round rail apertures 204, such as those il- 

lustrated in Figs. 10 and 1 1, the alignment pins 524 extend completely through the apertures, 
and the space between the respective front flanges 558 and 518 of the carrier 544 and the 
outer track 506 is equal to the thickness of the front rail 202, as illustrated in Fig. 18. In this 
case, as the front flanges of the carrier and the outer track come together against the rail, the 
10 camming surface 572 of flie cam plate 546 releases the locking tab 568 of the latching spring 
548 to engage the front locking notch 562A of the outer track, thereby locking the latching 
assembly 540 in place at the desired position. The finger screw 512 is then re-tightened to 
clamp the inner and outer tracks 504 and 506 of the track assembly 502 together at the in- 
stalled length. 

15 In equipment racks 200 with small, round, threaded rail apertures 204, such as that il- 

lustrated in Fig. 12, only the small cylinders 528 of the alignment pins 524 extend through 
the rail apertures, as described above, and consequently, the space between the respective 
carrier 544 and outer track 506 front flanges 558 and 518 is equal to the thickness of the front 
rail 202, plus the length of the large cylinder 530 and tapered shoulder 534 of the alignment 

20 pins, as illustrated in Fig. 19. In this case, as the front flanges of the carrier and the outer 
track come together against the rail, the camming surface 572 of the cam plate 546 releases 
the locking tab 568 of the latching spring 548 such that it engages the rear locking notch 
562B of the outer track 506, thereby locking the latching assembly 540 in place at the desired 
position, and with the appropriate additional spacing between the respective front flanges of 

25 the carrier and the outer track provided. As above, the finger screw 512 is then re-tightened 
to clamp the inner and outer tracks of the track assembly 502 together at the installed length. 

From the foregoing description, it may be seen that the second embodiment of the 
mounting bracket 500 can be easily adapted to a wide variety of equipment mounting racks 
200 in terms of size and rail aperture configurations, and fijrther, that the mounting bracket 

30 can be easily attached to, removed from, and adjusted within a given rack with tfie use of the 
fingers of a single hand only, and without the need for tools or otiier implements. 
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The mounting bracket assembly of the invention has been disclosed in detail in 
connection with various embodiments thereof. Although die invention has been desaibed in 
terms of certain preferred embodiments thereof, other embodiments will be apparent to 
those of ordinary skill in the art from the disclosure herein. For example, the bracket assem- 
bly can include one or more of the elements described herein and can be configured in a va- 
riety of shapes and sizes while still maintaining the spirit and scope of the present invention. 
Additionally, other combinations, omissions, substitutions and modifications will be appar- 
ent to the skilled artisan in view of the disclosure herein. Accordingly, the present invention 
is not intended to be limited by the description of the preferred embodiments, but is to be 
defined by reference to the appended claims and their fimctional equivalents. 
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